Kirk D. Williams, Reg. No. 42,229, Docket No. 1 5654 

Aganval et al., " Reducing the Number of Block Masks Required for Programming Multiple ACLs in an Associative Memory" 
Express Mail No. EV332356366US - Date of Deposit: filed March 1, 2004. 

Sheet 1 of 16 



ASSOCIATIVE 

MEMORY 




PRIOR ART 
FIGURE lA 





Kirk D. Williams. Reg. No. 42,229, Docket No. 15654 

Agarwal et al., " Reducing the Number of Block Masks Required for Programming Multiple ACLs in an Associative Memory" 
Express Mail No. EV332356366US - Date of Deposit: filed March 1, 2004. 

Sheet 2 of 1 6 



ORDER OF 




PROGRAMMING IN ASSOCIATIVE 
MEMORY WITH BLOCK MASK 



155^ 


156 


157 


BLOCK 1 MASK = A 




BLOCK 1 MASK = A 




BLOCK 1 MASK = D 


BLOCK 2 MASK = B 




BLOCK 2 MASK = B 




BLOCK 2 MASK = B 


BLOCK 3 MASK = C 




BLOCK 3 MASK = C 




BLOCK 3 MASK = C 


BLOCK 4 MASK = D 




BLOCK 4 MASK = D 




BLOCK 4 MASK = A 


BLOCK 5 MASK = D 




BLOCK 5 MASK = B 




BLOCK 5 MASK = B 


BLOCK 6 MASK = B 




BLOCK 6 MASK = C 




BLOCK 6 MASK = C 


BLOCK 7 MASK = C 




BLOCK 7 MASK = A 




BLOCK 7 MASK = 0 



BLOCK 8 MASK = A 



PRIOR ART 
FIGURE IB 








Kirk D. Williams, Reg. No. 42,229, Docket No. 15654 

Agarwal et al., " Reducing the Number of Block Masks Required for Programming Multiple ACLs in an Associative Memory" 
Express Mail No. EV332356366US - Date of Deposit: filed March 1, 2004. 

Sheet 3 of 16 



ACL-1 

201 



COST 
ARRAY 
200 






0 



0 



0 



r 






A B C D 



12 3 4 



r 



D 




211 



DIFFERENT MASKS (A &D) 
SO, TAKE THE LESSER OF 
THE TWO SUMS 



ACL-2 J 
202 A 



B 2 

C 3 



V. t 



A 



4 



FIGURE 2A 



t j 




Kirk D. Williams, Reg. No. 42,229, Docket No. 15654 

Agarwal et al., " Reducing the Number of Block Masks Required for Programming Multiple ACLs in an Associative Memory" 
Express Mail No. EV332356366US - Date of Deposit: filed March 1, 2004. 

Sheet 4 of 16 



COST 
ARRAY 
200 






r 



r 



A 



ACL-1 

201 

__A , 

► 

BCD 



1 



2 



2 



3 




ACL-2 J 
202 ^ 



B 2 

C 3 



SAME MASK (D) 

SO, TAKE THE LESSER OF 
THE TWO VALUES 






A 



4 



FIGURE 2B 




Kirk D. Williams, Reg. No. 42,229, Docket No. 15654 

Aganval et al., " Reducing the Number of Block Masks Required for Programming Multiple ACLs in an Associative Memory" 
Express Mail No. EV332356366US - Date of Deposit: filed March 1, 2004. 

Sheet 5 of 16 



COST 
ARRAY 
200 






r 



ACL-1 

201 



ABC 



-► 

D 



12 3 4 



r 



2 3 4 4 



B 



2 



3 3 4 5 



ACL-2 J 
202 ^ 



c 



3 



4 4 



+1 

T 



4 





213 



DIFFERENT MASKS (C &D) 
SO, TAKE THE LESSER OF 
THE TWO SUMS 



FIGURE 2C 




Kirk D. Williams, Reg. No. 42,229, Docket No. 15654 

Aganval et al., " Reducing the Number of Block Masks Required for Programming Multiple ACLs in an Associative Memory" 
Express Mail No. EV332356366US - Date of Deposit: filed March 1, 2004. 

Sheet 6 of 16 



ACL-1 

201 

COST A_ 

ARRAY ' 




FIGURE 2D 



t J 




Kirk D. WilHams, Reg. No. 42,229, Docket No. 15654 

Agarwal et al., " Reducing the Number of Block Masks Required for Programming Multiple ACLs in an Associative Memory 
Express Mail No. EV332356366US - Date of Deposit: filed March 1, 2004. 

Sheet 7 of 16 



ACL-1 

201 

COST A_ 

ARRAY ' 




D A 



FIGURE 2E 




Kirk D. Williams, Reg. No. 42,229, Docket No. 15654 

Agarwal et al., " Reducing the Number of Block Masks Required for Programming Multiple ACLs in an Associative Memory" 
Express Mail No. EV332356366US - Date of Deposit: filed March I, 2004. 

Sheet 8 of 1 6 



ACL-1 

201 

COST ^ A_ 

ARRAY ' 




D A 



FIGURE 2F 




Kirk D. Williams, Reg. No. 42,229, Docket No. 15654 

Agarwal et al., " Reducing the Number of Block Masks Required for Programming Multiple ACLs in an Associative Memory" 
Express Mail No. EV332356366US - Date of Deposit: filed March 1, 2004. 

Sheet 9 of 16 



ACL-1 

301 

COST ^ A_ 

ARRAY ' 




FIGURE 3A 




Kirk D. Williams, Reg. No. 42,229, Docket No. 15654 

Agarwal et al., " Reducing the Number of Block Masks Required for Programming Multiple ACLs in an Associative Memory” 
Express Mail No. EV332356366US - Date of Deposit: filed March 1, 2004. 

Sheet 10 of 16 



COST 
ARRAY 
300 






r\ 



B 



ACL-2 

302 









(8) 

(M) 

{^) 

(M) 

(M 



ACL-1 

301 



r 



A. 



A B C D 



A 

D 




FIGURE 3B 




Kirk D. Williams, Reg. No. 42,229, Docket No. 15654 

Aganval et al., " Reducing the Number of Block Masks Required for Programming Multiple ACLs in an Associative Memory" 
Express Mail No. EV332356366US - Date of Deposit: filed March 1, 2004. 

Sheet 11 of 16 



ACL-1 

301 




320 






RESULTANT 

MASK 

ORDER: 



D 

A 

B 

C 

D 

A 



FIGURE 3C 




Kirk D. Williams, Reg. No. 42,229, Docket No. 15654 

Agarsval et al., " Reducing the Number of Block Masks Required for Programming Multiple ACLs in an Associative Memory" 
Express Mail No. EV332356366US - Date of Deposit: filed March 1, 2004. 

Sheet 12 of 16 




FIGURE 4A 







Kirk D. Williams, Reg. No. 42,229, Docket No. 15654 

Agarwal et al., " Reducing the Number of Block Masks Required for Programming Multiple ACLs in an Associative Memory" 
Express Mail No. EV332356366US - Date of Deposit: filed March 1, 2004. 

Sheet 13 of 16 

+ 




+ 



FIGURE 4B 








Kirk D. Williams, Reg. No. 42,229, Docket No. 15654 

Agarwal et al., " Reducing the Number of Block Masks Required for Programming Multiple ACLs in an Associative Memory*' 
Express Mail No. EV332356366US - Date of Deposit: filed March 1, 2004. 

Sheet 14 of 16 

+ 



PSEUDO-CODE 

500 

^ 



Min_Masks(X, Y, m, n) 

V[0,0] = 0 
for i = 0 to m 
for j = 0 to n 

if(i != 0 and j != 0) 

V[i, j] = V[i-k1 , j-k2]+1 where k1 and k2 
are computed from eqn. 1 

c[i,j].x = k1 
c[i,j].y = k2 

return V, c 

Find_Optimized_Acl(X, Y, m, n, C) 
i=m 
j=n 
p=m+n 

while( i!=0 and j!=0) 
for k 1 to c[ij].x 



for k 1 to c[i,j].y 

p = p-l 
I = i - c[i,j].x 
j=j-c[i,j].y 
return Z 
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